
WHAT IS CLAIMED IS: 

1 . Alrobot arm mechanism comprising: 

a Handling member for supporting and handling an object; 
5 a roW arm connected to the handling member, the robot arm comprising a 

first arm link having first and second end portion, a second arm link having first and 
second end portion, and a link retaining mechanism having a center line, the link 
retaining mechanism pivotably retaining the first and second arm links respectively 
at the first end potions of the first and second arm links and keeping parallel two 
10 lines of the line passmg through the first and second end portions of the first arm link 
and the symmetrical line with respect to the center line with the line passing through 
the first and second endvportions of the second arm link, the link retaining mechanism 
comprising a first joint Vross linkage including a first short link having first and 
second end portions, a first long link having first and second end portions and longer 
15 than the first short link of tnfe first joint cross linkage of the link retaining mechanism, 
the first short and long linkk of the first joint cross linkage of the link retaining 
mechanism pivotably connected with each other at the second end portion of the first 
short link of the first joint cross linkage of the link retaining mechanism and the first 
end portion of the first long link erf the first joint cross linkage of the link retaining 
20 mechanism, a second short link havmg first and second end portions and substantially 
equal in length to the first short link olK the first joint cross linkage of the link retaining 
mechanism, the first long link of theVirst joint cross linkage of the link retaining 
mechanism and the second short link \>f the first joint cross linkage of the link 
retaining mechanism pivotably connected with each other at the second end portion of 
25 the first long link of the first joint cross linkage of the link retaining mechanism and 
the first end portion of the second short link of the first joint cross linkage of the link 
retaining mechanism, and a second long link having first and second end portions and 
substantially equal in length to the first long linlW the first joint cross linkage of the 
link retaining mechanism, the second short andMong links of the first joint cross 
30 linkage of the link retaining mechanism pivotably ^connected with each other at the 
second end portion of the second short link of the first joint cross linkage of the link 
retaining mechanism and the first end portion of the second long link of the first joint 
cross linkage of the link retaining mechanism, the second long link of the first joint 
cross linkage of the link retaining mechanism and the firs\ short link of the first joint 
35 cross linkage of the link retaining mechanism pivotably connected with each other at 
the second end portion of the second long link of the first jWt cross linkage of the 
link retaining mechanism and the first end portion of the firs\ short link of the first 
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joint cross linkage of the link retaining mechanism under the state that the second 
long link of the first joint cross linkage of the link retaining mechanism is crossed 
with the first ldng link of the first joint cross linkage of the link retaining mechanism, 
and a second joint cross linkage including a first short link having first and second 
5 end portions, a firk long link having first and second end portions and longer than the 
first short link of the second joint cross linkage of the link retaining mechanism, the 
first short and longyinks of the second joint cross linkage of the link retaining 
mechanism pivotably Vonnected with each other at the second end portion of the first 
short link of the second joint cross linkage of the link retaining mechanism and the 

10 first end portion of the first long link of the second joint cross linkage of the link 
retaining mechanism, a sVcond short link having first and second end portions and 
substantially equal in length to the first short link of the second joint cross linkage of 
the link retaining mechanisriL the first long link of the second joint cross linkage of 
the link retaining mechanisiA and the second short link of the second joint cross 

15 linkage of the link retaining mechanism pivotably connected with each other at the 
second end portion of the first lotag link of the second joint cross linkage of the link 
retaining mechanism and the first \nd portion of the second short link of the second 
joint cross linkage of the link retaiWg mechanism, and a second long link having 
first and second end portions and substantially equal in length to the first long link of 

20 the second joint cross linkage of the link retaining mechanism, the second short and 
long links of the second joint cross linkage of the link retaining mechanism pivotably 
connected with each other at the second end portion of the second short link of the 
second joint cross linkage of the link retaining mechanism and the first end portion of 
the second long link of the second joint cross linkage of the link retaining mechanism, 

25 the second long link of the second joint cross linkage of the link retaining mechanism 
and the first short link of the second joint tross linkage of the link retaining 
mechanism pivotably connected with each otheft at the second end portion of the 
second long link of the second joint cross linkage of the link retaining mechanism and 
the first end portion of the first short link of the second joint cross linkage of the link 

30 retaining mechanism under the state that the second ldng link of the second joint cross 
linkage of the link retaining mechanism is crossed \ith the first long link of the 
second joint cross linkage of the link retaining mechanism, the length ratio of each of 
the first and second short links of the first joint cross linkage of the link retaining 
mechanism to each of the first and second long links of tha first joint cross linkage of 

35 the link retaining mechanism substantially equal to the length ratio of each of the first 
and second short links of the second joint cross linkagte of the link retaining 
mechanism to each of the first and second long links of the second joint cross linkage 
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of the linkVetaining mechanism, the first short link of the first joint cross linkage of 
the link retailing mechanism integrally formed with and in parallel relationship with 
the first long 1M of the second joint cross linkage of the link retaining mechanism 
under the state that the second end portion of the first short link of the first joint cross 
5 linkage of the link retaining mechanism is connected with the first end portion of the 
first long link of the Second joint cross linkage of the link retaining mechanism, the 
first long link of the firsojoint cross linkage of the link retaining mechanism integrally 
formed with and in paraltel relationship with the first short link of the second joint 
cross linkage of the link retaining mechanism under the state that the first end portion 

10 of the first long link of the firstvjoint cross linkage of the link retaining mechanism is 
connected with the second end portion of the first short link of the second joint cross 
linkage of the link retaining mecha^sm, the first end portion of any one of the first 
and second arm links integrally formed with the second short link of the first joint 
cross linkage of the link retaining mechanism, the first end portion of the other one of 

15 the first and second arm links integrally formed with the second long link of the 
second joint cross linkage of the link retainingSmechanism; and 

a robot arm driving mechanism for driving the robot arm. 

2. A robot arm mechanism as set forth in claim 1 in which the center line passes 
20 through the first and second end portions of the first long link of the first joint cross 

linkage of the link retaining mechanism, the first end portions of the first and second 
arm links positioned on the center line, the first short and long links of the first joint 
cross linkage of the link retaining mechanism respectively in coaxial relationship with 
the first long and short links of the second joint cross linkage of the link retaining 
25 mechanism. 

3. A robot arm mechanism as set forth in claim 2 in which the robot arm further 
comprises: 

a third arm link having first and second end portions, the handling member 
30 having first and second portions, the third arm link and the handling member 
pivotably connected with each other at the second end portion of the third arm link 
and the first portion of the handling member; 

a fourth arm link having first and second end portions, the fourth arm link 
and the handling member pivotably connected with each other at the second end 
35 portion of the fourth arm link and the second portion of the handling member, the first 
and second arm links substantially equal in length to each other, the third and fourth 
arm links substantially equal in length to each other; 
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a first joint mechanism retaining the first and third arm links respectively at 
the second end portion of the first arm link and the first end portion of the third arm 
link under the state that the first arm link is pivotable around the second end portion 
of the first arm link with respect to the third arm link; and 
5 a second joint mechanism retaining the second and fourth arm links 

respectively at the second end portion of the second arm link and the first end portion 
of the fourth arm link under the state that the second arm link is pivotable around the 
second end portion of the second arm link with respect to the fourth arm link. 

10 4. A robot arm mechanism as set forth in claim 3 in which the second end 
portion of the first arm link and the first end portion of the third arm link are 
connected with each other. 

5. A robot arm mechanism as set forth in claim 3 in which the first short link of 
15 the first joint cross linkage of the link retaining mechanism and the first long link of 

the second joint cross linkage of the link retaining mechanism are substantially equal 
in length to each other. 

6. A robot arm mechanism as set forth in claim 3 which further comprises an 
20 additional handling member for supporting and handling an object, the robot arm 

further comprising a fifth arm link having first and second end portions, the additional 
handling member having first and second portions, the fifth arm link and the 
additional handling member pivotably connected with each other at the second end 
portion of the fifth arm link and the first portion of the additional handling member, 

25 the fifth arm link pivotably retained by the first joint mechanism at the first end 
portion of the fifth arm link, and a sixth arm link having first and second end portions, 
the sixth arm link and the additional handling member pivotably connected with each 
other at the second end portion of the sixth arm link and the second portion of the 
additional handling member, the fifth and sixth arm links substantially equal in length 

30 to each other, the sixth arm link pivotably retained by the second joint mechanism at 
the first end portion of the sixth arm link. 

7. A robot arm mechanism as set forth in claim 3 in which the first long link of 
the first joint cross linkage of the link retaining mechanism and the first short link of 

35 the second joint cross linkage of the link retaining mechanism are substantially equal 
in length to each other. 
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8. A robot arm mechanism as set forth in claim 7 in which the robot arm further 
/ comprises: \ 

J a fifth arm link having first and second end portion; 

a sixth armdink having first and second end portion; 
5 an additional link retaining mechanism having an additional center line, the 

additional link retaining mechanism pivotably retaining the fifth and sixth arm links 
respectively at the first\end portions of the fifth and sixth arm links and keeping 
parallel two lines of the lihe passing through the first and second end portions of the 
fifth arm link and the symmetrical line with respect to the additional center line with 

10 the line passing through the first and second end portions of the sixth arm link, the 
additional link retaining mechahism comprising a first joint cross linkage including a 
first short link having first and second end portions, a first long link having first and 
second end portions and longer than the first short link of the first joint cross linkage 
of the additional link retaining mecWiism, the first short and long links of the first 

15 joint cross linkage of the additional link retaining mechanism pivotably connected 
with each other at the second end portion of the first short link of the first joint cross 
linkage of the additional link retaining mechanism and the first end portion of the first 
long link of the first joint cross linkage of me additional link retaining mechanism, a 
second short link having first and second end portions and substantially equal in 

20 length to the first short link of the first joint cross linkage of the additional link 
retaining mechanism, the first long link of the firk joint cross linkage of the additional 
link retaining mechanism and the second short link of the first joint cross linkage of 
the additional link retaining mechanism pivotably connected with each other at the 
second end portion of the first long link of the first joint cross linkage of the 

25 additional link retaining mechanism and the first end portion of the second short link 
of the first joint cross linkage of the additional linkVetaining mechanism, and a 
second long link having first and second end portions and^ubstantially equal in length 
to the first long link of the first joint cross linkage of the additional link retaining 
mechanism, the second short and long links of the first joint cross linkage of the 

30 additional link retaining mechanism pivotably connected with each other at the 
second end portion of the second short link of the first joint cross linkage of the 
additional link retaining mechanism and the first end portion onthe second long link 
of the first joint cross linkage of the additional link retaining mechanism, the second 
long link of the first joint cross linkage of the additional link retaining mechanism and 

35 the first short link of the first joint cross linkage of the additional link retaining 
mechanism pivotably connected with each other at the second end portion of the 
second long link of the first joint cross linkage of the additional\link retaining 
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mech^iism and the first end portion of the first short link of the first joint cross 
linkage of the additional link retaining mechanism under the state that the second long 
link of the\first joint cross linkage of the additional link retaining mechanism is 
crossed withNhe first long link of the first joint cross linkage of the additional link 

5 retaining mechWsm, and a second joint cross linkage including a first short link 
having first and\econd end portions, a first long link having first and second end 
portions and longeV than the first short link of the second joint cross linkage of the 
additional link retaining mechanism, the first short and long links of the second joint 
cross linkage of the additional link retaining mechanism pivotably connected with 

10 each other at the second, end portion of the first short link of the second joint cross 
linkage of the additional lmk retaining mechanism and the first end portion of the first 
long link of the second joinV cross linkage of the additional link retaining mechanism, 
a second short link having first and second end portions and substantially equal in 
length to the first short link o\ the second joint cross linkage of the additional link 

15 retaining mechanism, the first long link of the second joint cross linkage of the 
additional link retaining mechanism and the second short link of the second joint 
cross linkage of the additional link retaining mechanism pivotably connected with 
each other at the second end portion\of the first long link of the second joint cross 
linkage of the additional link retaining, mechanism and the first end portion of the 

20 second short link of the second joint cfoss linkage of the additional link retaining 
mechanism, and a second long link having first and second end portions and 
substantially equal in length to the first lonk link of the second joint cross linkage of 
the additional link retaining mechanism, the skond short and long links of the second 
joint cross linkage of the additional link retaining mechanism pivotably connected 

25 with each other at the second end portion of the Wond short link of the second joint 
cross linkage of the additional link retaining mechanism and the first end portion of 
the second long link of the second joint cross linkage of the additional link retaining 
mechanism, the second long link of the second joint cross linkage of the additional 
link retaining mechanism and the first short link of the second joint cross linkage of 

30 the additional link retaining mechanism pivotably connected with each other at the 
second end portion of the second long link of the second joint cross linkage of the 
additional link retaining mechanism and the first end portion of the first short link of 
the second joint cross linkage of the additional link retaining mechanism under the 
state that the second long link of the second joint cross linkage of the additional link 

35 retaining mechanism is crossed with the first long link of Vhe second joint cross 
linkage of the additional link retaining mechanism, the length ratio of each of the first 
and second short links of the first joint cross linkage of the additional link retaining 



mechanism to each of the first and second long links of the first joint cross linkage of 
the additional link retaining mechanism substantially equal to the length ratio of each 
of the first anil second short links of the second joint cross linkage of the additional 
link retaining mechanism to each of the first and second long links of the second joint 
5 cross linkage of thk additional link retaining mechanism, the first short link of the first 
joint cross linkage of the additional link retaining mechanism integrally formed with 
and in parallel relationship with the first long link of the second joint cross linkage of 
the additional link retaining mechanism under the state that the second end portion of 
the first short link of thk first joint cross linkage of the additional link retaining 

10 mechanism is connected wrth the first end portion of the first long link of the second 
joint cross linkage of the additional link retaining mechanism, the first long link of the 
first joint cross linkage of theVdditional link retaining mechanism integrally formed 
with and in parallel relationship with the first short link of the second joint cross 
linkage of the additional link retaining mechanism under the state that the first end 

15 portion of the first long link of tne first joint cross linkage of the additional link 
retaining mechanism is connected with the second end portion of the first short link of 
the second joint cross linkage of the additional link retaining mechanism, the first end 
portion of any one of the fifth and sixth arm links integrally connected with the 
second short link of the first joint cross linkage of the additional link retaining 

20 mechanism, the first end portion of the other one of the fifth and sixth arm links 
integrally connected with the second long link of the second joint cross linkage of the 
additional link retaining mechanism, the first Vhort and long links of the first joint 
cross linkage of the additional link retainingynechanism respectively in coaxial 
relationship with the first long and short links of me second joint cross linkage of the 

25 additional link retaining mechanism, the additional center line passing through the 
first and second end portions of the first long link of the first joint cross linkage of the 
additional link retaining mechanism, the first end portions of the fifth and sixth arm 
links positioned on the additional center line, the second end portion of the first arm 
link and the first end portion of the third arm link connected with each other, 

30 the second end portion of the second arm link and the first end portion of the foruth 
arm link connected with each other, the first long link of thet first joint cross linkage of 
the additional link retaining mechanism and the first short link of the second joint 
cross linkage of the additional link retaining mechanism substantially equal in length 
to each other, the first long link of the first joint cross linkage of the link retaining 

35 mechanism integrally formed with and in parallel relationship\with the first long link 
of the first joint cross linkage of the additional link retaining Wechanism under the 
state that the first end portion of the first long link of the first joirtt cross linkage of the 



55 



link retainW mechanism is connected with the first end portion of the first long link 
of the first mint cross linkage of the additional link retaining mechanism; 

a first stabilizing parallelogram linkage comprising a first link having first 
and second eiwi portions and substantially equal in length to the first arm link, the first 
5 link of the firstVabilizing parallelogram linkage integrally formed with and in coaxial 
relationship with W first arm link under the state that the first end portion of the first 
link of the first stabilizing parallelogram linkage is connected with the first end 
portion of the first arm link, a second link having first and second end portions and 
substantially equal in length to the fifth arm link, the first and second links of the first 

10 stabilizing parallelogram linkage pivotably connected with each other at the second 
end portion of the first lmk of the first stabilizing parallelogram linkage and the first 
end portion of the second link of the first stabilizing parallelogram linkage, the second 
link of the first stabilizing parallelogram linkage integrally formed with and in parallel 
relationship with the third arin link under the state that the first end portion of the 

15 second link of the first stabilising parallelogram linkage is connected with the first 
end portion of the third arm link,V third link having first and second end portions and 
substantially equal in length to the first link of the first stabilizing parallelogram 
linkage, the second and third links of the first stabilizing parallelogram linkage 
pivotably connected with each other Vt the second end portion of the second link of 

20 the first stabilizing parallelogram linkage and the first end portion of the third link of 
the first stabilizing parallelogram linkagfe, and a fourth link having first and second 
end portions and substantially equal in length to the second link of the first stabilizing 
parallelogram linkage, the third and fourth links of the first stabilizing parallelogram 
linkage pivotably connected with each other \t the second end portion of the third link 

25 of the first stabilizing parallelogram linkage arid the first end portion of the fourth link 
of the first stabilizing parallelogram linkage, the fourth and first links of the first 
stabilizing parallelogram linkage pivotably connected with each other at the second 
end portion of the fourth link of the first stabilizing parallelogram linkage and the first 
end portion of the first link of the first stabilizing parallelogram linkage under the 

30 state that the first link of the first stabilizing parallelogram linkage is in parallel 
relationship with the third link of the first stabilizing\parallelogram linkage and that 
the second link of the first stabilizing parallelogram linkage is in parallel relationship 
with the fourth link of the first stabilizing parallelogram linkage, the fourth link of the 
first stabilizing parallelogram linkage integrally formed with and in coaxial 

35 relationship with the fifth arm link under the state that thAsecond end portion of the 
fourth link of the first stabilizing parallelogram linkage is cdhnected with the first end 
portion of the fifth arm link; and \ 
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a second stabilizing parallelogram linkage comprising a first link having first 
and second Wd portions and substantially equal in length to the second arm link, the 
first link of the second stabilizing parallelogram linkage integrally formed with and in 
coaxial relationship with the second arm link under the state that the first end portion 
5 of the first linkW the second stabilizing parallelogram linkage is connected with the 
first end portion W the second arm link, a second link having first and second end 
portions and substantially equal in length to the sixth arm link, the first and second 
links of the second kabilizing parallelogram linkage pivotably connected with each 
other at the second end portion of the first link of the second stabilizing parallelogram 

10 linkage and the first Wd portion of the second link of the second stabilizing 
parallelogram linkage, tnfe second link of the second stabilizing parallelogram linkage 
integrally formed with ana in parallel relationship with the fourth arm link under the 
state that the first end portion of the second link of the second stabilizing 
parallelogram linkage is connected with the first end portion of the fourth arm link, a 

15 third link having first and second end portions and substantially equal in length to the 
first link of the second stabilizing parallelogram linkage, the second and third links of 
the second stabilizing parallelogram linkage pivotably connected with each other at 
the second end portion of the second link of the second stabilizing parallelogram 
linkage and the first end portion of the third link of the second stabilizing 

20 parallelogram linkage, and a fourth\link having first and second end portions and 
substantially equal in length to the second link of the second stabilizing parallelogram 
linkage, the third and fourth links of the second stabilizing parallelogram linkage 
pivotably connected with each other at the second end portion of the third link of the 
second stabilizing parallelogram linkage aW the first end portion of the fourth link of 

25 the second stabilizing parallelogram linkage, the fourth and first links of the second 
stabilizing parallelogram linkage pivotably connected with each other at the second 
end portion of the fourth link of the second stabilizing parallelogram linkage and the 
first end portion of the first link of the second stabilizing parallelogram linkage under 
the state that the first link of the second stabilizing parallelogram linkage is in parallel 

30 relationship with the third link of the second stabilizing parallelogram linkage and that 
the second link of the second stabilizing parallelogram linkage is in parallel 
relationship with the fourth link of the second stabilizing parallelogram linkage, the 
fourth link of the second stabilizing parallelogram linkage integrally formed with and 
in coaxial relationship with the sixth arm link unden the state that the second end 

35 portion of the fourth link of the second stabilizing parallelogram linkage is connected 
with the first end portion of the sixth arm link. \ 




9. A robot arm mechanism as set forth in claim 3 in which the first joint 
mechanism comprises: 

a first link having first and second end portions and substantially equal in 
length to the first arm link, the first link of the first joint mechanism integrally formed 

5 with and in coaxial relationship with the first arm link under the state that the first end 
portion of the first link of the first joint mechanism is connected with the first end 
portion of the first arm link; 

a second link having first and second end portions, the first and second links 
of the first joint mechanism pivotably connected with each other at the second end 

10 portion of the first link of the first joint mechanism and the first end portion of the 
second link of the first joint mechanism, the second link of the first joint mechanism 
pivotably connected with the first end portion of the third arm link; 

a third link having first and second end portions and substantially equal in 
length to the first link of the first joint mechanism, the second and third links of the 

15 first joint mechanism pivotably connected with each other at the second end portion 
of the second link of the first joint mechanism and the first end portion of the third 
link of the first joint mechanism; and 

a fourth link having first and second end portions and substantially equal in 
length to the second link of the first joint mechanism, the third and fourth links of the 

20 first joint mechanism pivotably connected with each other at the second end portion 
of the third link of the first joint mechanism and the first end portion of the fourth link 
of the first joint mechanism, the fourth and first links of the first joint mechanism 
pivotably connected with each other at the second end portion of the fourth link of the 
first joint mechanism and the first end portion of the first link of the first joint 

25 mechanism under the state that the first link of the first joint mechanism is in parallel 
relationship with the third link of the first joint mechanism and that the second link of 
the first joint mechanism is in parallel relationship with the fourth link of the first 
joint mechanism, the second end portion of the fourth link of the first joint mechanism 
integrally connected with the first long link of the first joint cross linkage of the link 

30 retaining mechanism or the first short link of the second joint cross linkage of the link 
retaining mechanism. 

10. A robot arm mechanism as set forth in claim 9 in which the robot arm further 
35 comprises a stabilizing mechanism including: 

a first link having first and second end portions and substantially equal in 
length to the third arm link, the first link of the stabilizing mechanism integrally 
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formed with and in coaxial relationship with the third arm link under the state that the 
first end portion of the first link of the stabilizing mechanism is connected with the 
first end portion of the third arm link; 

a second link having first and second end portions, the first and second links 
5 of the stabilizing mechanism pivotably connected with each other at the second end 
portion of the first link of the stabilizing mechanism and the first end portion of the 
second link of the stabilizing mechanism, the second link of the stabilizing 
mechanism integrally formed with the handling member; 

a third link having first and second end portions and substantially equal in 

10 length to the first link of the stabilizing mechanism, the second and third links of the 
stabilizing mechanism pivotably connected with each other at the second end portion 
of the second link of the stabilizing mechanism and the first end portion of the third 
link of the stabilizing mechanism; and 

a fourth link having first and second end portions and substantially equal in 

15 length to the second link of the stabilizing mechanism, the third and fourth links of 
the stabilizing mechanism pivotably connected with each other at the second end 
portion of the third link of the stabilizing mechanism and the first end portion of the 
fourth link of the stabilizing mechanism, the fourth and first links of the stabilizing 
mechanism pivotably connected with each other at the second end portion of the 

20 fourth link of the stabilizing mechanism and the first end portion of the first link of 
the stabilizing mechanism under the state that the first link of the stabilizing 
mechanism is in parallel relationship with the third link of the stabilizing mechanism 
and that the second link of the stabilizing mechanism is in parallel relationship with 
the fourth link of the stabilizing mechanism, the second end portion of the fourth link 

25 of the stabilizing mechanism integrally connected with the second link of the first 
joint mechanism. 

11. A robot arm mechanism as set forth in claim 10 in which the fourth link of 
the stabilizing mechanism has a set angle with respect to the second link of the first 

30 joint mechanism to prevent the state that the first and third links of the stabilizing 
mechanism are positioned on a straight line while the robot arm driving mechanism 
drives the robot arm. 

12. A robot arm mechanism as set forth in claim 3 in which the arm driving 
35 mechanism comprises a first driving shaft rotatable around a rotation axis, and a 

second driving shaft in the form of a hollow shape to rotatably receive therein the first 
driving shaft and rotatable around the rotation axis. 
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13. A robot arm mechanism as set forth in claim 12 in which any one of the first 
and second driving shafts is integrally connected with the first long link of the first 
joint cross linkage of the link retaining mechanism and rotates the first long link of 

5 the first joint cross linkage of the link retaining mechanism around the rotation axis, 
and in which the other one of the first and second driving shafts rotates the first arm 
link around the first end portion of the first arm link. 

14. A robot arm mechanism as set forth in claim 12 in which any one of the first 
10 and second driving shafts rotates the first arm link around the first end portion of the 

first arm link, and in which the other one of the first and second driving shafts rotates 
the second arm link around the first end portion of the second arm link. 

15. A robot arm mechanism as set forth in claim 13 in which the robot arm 
15 further comprises a driving assist parallelogram linkage including a first link having 

first and second end portions and substantially equal in length to the distance between 
the rotation axis and the second end portion of the first arm link, the first link of the 
driving assist parallelogram linkage integrally formed with and in parallel relationship 
with the first long link of the first joint cross linkage of the link retaining mechanism, 

20 a second link having first and second end portions, the first and second links of the 
driving assist parallelogram linkage pivotably connected with each other at the second 
end portion of the first link of the driving assist parallelogram linkage and the first 
end portion of the second link of the driving assist parallelogram linkage, the second 
link of the driving assist parallelogram linkage integrally formed with and in parallel 

25 relationship with the first arm link, a third link having first and second end portions 
and substantially equal in length to the first link of the driving assist parallelogram 
linkage, the second and third links of the driving assist parallelogram linkage 
pivotably connected with each other at the second end portion of the second link of 
the driving assist parallelogram linkage and the first end portion of the third link of 

30 the driving assist parallelogram linkage, and a fourth link having first and second end 
portions and substantially equal in length to the second link of the driving assist 
parallelogram linkage, the third and fourth links of the driving assist parallelogram 
linkage pivotably connected with each other at the second end portion of the third link 
of the driving assist parallelogram linkage and the first end portion of the fourth link 

35 of the driving assist parallelogram linkage, the fourth and first links of the driving 
assist parallelogram linkage pivotably connected with each other at the second end 
portion of the fourth link of the driving assist parallelogram linkage and the first end 
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portion of the first link of the driving assist parallelogram linkage under the state that 
the first link of the driving assist parallelogram linkage is in parallel relationship with 
the third link of the driving assist parallelogram linkage and that the second link of the 
driving assist parallelogram linkage is in parallel relationship with the fourth link of 
5 the driving assist parallelogram linkage, any one of the first and second driving shafts 
integrally connected with the fourth link of the driving assist parallelogram linkage at 
the second end portion of the fourth link of the driving assist parallelogram linkage 
and rotating the fourth link of the driving assist parallelogram linkage around the 
rotation axis. 



16. A robot arm mechanism as set forth in claim 1 in which the center line is 
substantially equally spaced apart from the second end portion of the first long link of 
the first joint cross linkage of the link retaining mechanism and the first end portion of 
the first short link of the second joint cross linkage of the link retaining mechanism 
15 and in perpendicular relationship with the first long link of the first joint cross linkage 
of the link retaining mechanism, the first end portions of the first and second arm 
links positioned on the line passing through the first and second end portions of the 
first long link of the first joint cross linkage of the link retaining mechanism. 

20 17. A robot arm mechanism as set forth in claim 16 in which the first short and 
long links of the first joint cross linkage of the link retaining mechanism are 
respectively in coaxial relationship with the first long and short links of the second 
joint cross linkage of the link retaining mechanism. 

25 18. A robot arm mechanism as set forth in claim 16 in which the first short and 
long links of the first joint cross linkage of the link retaining mechanism are 
respectively in axial alignment with the first long and short links of the second joint 
cross linkage of the link retaining mechanism. 

30 19. A robot arm mechanism as set forth in claim 16 in which the robot arm 
further comprises: 

a third arm link having first and second end portions; 
a fourth arm link having first and second end portions, the first and second 
arm links substantially equal in length to each other, the third and fourth arm links 
35 substantially equal in length to each other, the arm driving mechanism comprising a 
first driving shaft rotatable around a rotation axis, and a second driving shaft in the 
form of a hollow shape to rotatably receive therein the first driving shaft and rotatable 
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around the rotation axis, any one of the first and second driving shafts integrally 
connected with the second end portion of the third arm link and rotating the third arm 
link around the rotation axis, the other one of the first and second driving shafts 
integrally connected with the second end portion of the fourth arm link and rotating 

5 the fourth arm link around the rotation axis; 

a first joint mechanism retaining the first and third arm links respectively at 
the second end portion of the first arm link and the first end portion of the third arm 
link under the state that the first arm link is pivotable around the second end portion 
of the first arm link with respect to the third arm link; and 

10 a second joint mechanism retaining the second and fourth arm links 

respectively at the second end portion of the second arm link and the first end portion 
of the fourth arm link under the state that the second arm link is pivotable around the 
second end portion of the second arm link with respect to the fourth arm link. 

15 20. A robot arm mechanism as set forth in claim 19 in which the handling 
member is integrally connected with the first long link of the first joint cross linkage 
of the link retaining mechanism. 

21. A robot arm mechanism as set forth in claim 19 in which the first and third 
20 arm links are pivotably connected with each other at the second end portion of the 
first arm link and the first end portion of the third arm link, and in which the second 
and fourth arm links are pivotably connected with each other at the second end 
portion of the second arm link and the first end portion of the fourth arm link. 

25 22. ANrobot arm mechanism as set forth in claim 19 which further comprising an 
additional hahdling member, the robot arm further comprising: 
a fifth aim link having first and second end portion; 
a sixth amUink having first and second end portion, the fifth and sixth arm 
links substantially equ^l in length to each other; and 

30 an additional link retaining mechanism having an additional center line, the 

additional link retaining mebhanism pivotably retaining the fifth and sixth arm links 
respectively at the first end ptoions of the fifth and sixth arm links and keeping 
parallel two lines of the line passing through the first and second end portions of the 
fifth arm link and the symmetrical lW with respect to the additional center line with 

35 the line passing through the first and sfecond end portions of the sixth arm link, the 
additional link retaining mechanism composing a first joint cross linkage including a 
first short link having first and second end portions, a first long link having first and 
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second ekd portions and longer than the first short link of the first joint cross linkage 
of the additional link retaining mechanism, the first short and long links of the first 
joint cross linkage of the additional link retaining mechanism pivotably connected 
with each other at the second end portion of the first short link of the first joint cross 
5 linkage of the additional link retaining mechanism and the first end portion of the first 
long link of the first joint cross linkage of the additional link retaining mechanism, a 
second short link having first and second end portions and substantially equal in 
"~ length to the first short link of the first joint cross linkage of the additional link 
retaining mechanism, the first long link of the first joint cross linkage of the additional 
10 link retaining mechanism and the second short link of the first joint cross linkage of 
the additional link retaining mechanism pivotably connected with each other at the 
second end portion of thA first long link of the first joint cross linkage of the 
additional link retaining mechanism and the first end portion of the second short link 
of the first joint cross linkage^ of the additional link retaining mechanism, and a 
15 second long link having first andWond end portions and substantially equal in length 
to the first long link of the first joint cross linkage of the additional link retaining 
mechanism, the second short and tong links of the first joint cross linkage of the 
additional link retaining mechanismypivotably connected with each other at the 
second end portion of the second shok link of the first joint cross linkage of the 
20 additional link retaining mechanism and\he first end portion of the second long link 
of the first joint cross linkage of the additional link retaining mechanism, the second 
long link of the first joint cross linkage of theyadditional link retaining mechanism and 
the first short link of the first joint cross linkage of the additional link retaining 
mechanism pivotably connected with each otner at the second end portion of the 
25 second long link of the first joint cross linkage of the additional link retaining 
mechanism and the first end portion of the firstV short link of the first joint cross 
linkage of the additional link retaining mechanism utader the state that the second long 
link of the first joint cross linkage of the additional link retaining mechanism is 
crossed with the first long link of the first joint cros ^linkage of the additional link 
30 retaining mechanism, and a second joint cross linkagfe including a first short link 
having first and second end portions, a first long link kaving first and second end 
portions and longer than the first short link of the second joint cross linkage of the 
additional link retaining mechanism, the first short and lona links of the second joint 
cross linkage of the additional link retaining mechanism pivotably connected with 
35 each other at the second end portion of the first short link onthe second joint cross 
linkage of the additional link retaining mechanism and the first end portion of the first 
long link of the second joint cross linkage of the additional link retaining mechanism, 
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a second^short link having first and second end portions and substantially equal in 
length to the first short link of the second joint cross linkage of the additional link 
retaining mechanism, the first long link of the second joint cross linkage of the 
additional linkVetaining mechanism and the second short link of the second joint 
5 cross linkage ortiie additional link retaining mechanism pivotably connected with 
each other at the second end portion of the first long link of the second joint cross 
linkage of the additiVal link retaining mechanism and the first end portion of the 
second short link of the second joint cross linkage of the additional link retaining 
mechanism, and a second long link having first and second end portions and 

10 substantially equal in length to the first long link of the second joint cross linkage of 
the additional link retaining mechanism, the second short and long links of the second 
joint cross linkage of the additional link retaining mechanism pivotably connected 
with each other at the second en<l portion of the second short link of the second joint 
cross linkage of the additional link retaining mechanism and the first end portion of 

15 the second long link of the second joint cross linkage of the additional link retaining 
mechanism, the second long link of me second joint cross linkage of the additional 
link retaining mechanism and the first short link of the second joint cross linkage of 
the additional link retaining mechanism pivotably connected with each other at the 
second end portion of the second long links, of the second joint cross linkage of the 

20 additional link retaining mechanism and the first end portion of the first short link of 
the second joint cross linkage of the additional link retaining mechanism under the 
state that the second long link of the second joint cross linkage of the additional link 
retaining mechanism is crossed with the first lotog link of the second joint cross 
linkage of the additional link retaining mechanism, the length ratio of each of the first 

25 and second short links of the first joint cross linkageW the additional link retaining 
mechanism to each of the first and second long links orthe first joint cross linkage of 
the additional link retaining mechanism substantially equal to the length ratio of each 
of the first and second short links of the second joint crosfe linkage of the additional 
link retaining mechanism to each of the first and second longdinks of the second joint 

30 cross linkage of the additional link retaining mechanism, the fftst short link of the first 
joint cross linkage of the additional link retaining mechanism integrally formed with 
and in parallel relationship with the first long link of the second mint cross linkage of 
the additional link retaining mechanism under the state that the second end portion of 
the first short link of the first joint cross linkage of the additional link retaining 

35 mechanism is connected with the first end portion of the first long lirik of the second 
joint cross linkage of the additional link retaining mechanism, the first l\ng link of the 
first joint cross linkage of the additional link retaining mechanism integrally formed 
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with and iiAparallel relationship with the first short link of the second joint cross 
linkage of ^additional link retaining mechanism under the state that the first end 
portion of the Virst long link of the first joint cross linkage of the additional link 
retaining mechanism is connected with the second end portion of the first short link of 
the second joint ctfpss linkage of the additional link retaining mechanism, the first end 
portion of any one\of the fifth and sixth arm links integrally connected with the 
second short link oh the first joint cross linkage of the additional link retaining 
mechanism, the first 6nd portion of the other one of the fifth and sixth arm links 
integrally connected with the second long link of the second joint cross linkage of the 
additional link retaining Wchanism, the first short and long links of the first joint 
cross linkage of the additional link retaining mechanism respectively in coaxial 
relationship with the first long and short links of the second joint cross linkage of the 
additional link retaining mechanism, the additional center line substantially equally 
spaced apart from the second ekl portion of the first long link of the first joint cross 
linkage of the additional link retaining mechanism and the first end portion of the first 
short link of the second joint crossWkage of the additional link retaining mechanism 
and in perpendicular relationship with the first long link of the first joint cross linkage 
of the additional link retaining mechanism, the first end portions of the fifth and sixth 
arm links positioned on the line passing through the first and second end portions of 
the first long link of the first joint crtas linkage of the additional link retaining 
mechanism, the distance between the sectfnd end portion of the first long link of the 
first joint cross linkage of the link retaining Wchanism and the first end portion of the 
first short link of the second joint cross linkage of the link retaining mechanism is 
substantially equal to the distance between tWe second end portion of the first long 
link of the first joint cross linkage of the additional link retaining mechanism and the 
first end portion of the first short link of the\second joint cross linkage of the 
additional link retaining mechanism, the first jointWchanism retaining the fifth arm 
link at the second end portion of the fifth arm link Wder the state that the fifth arm 
link is pivotable around the second end portion of the fifth arm link with respect to the 
third arm link, the second joint mechanism retaining thfe sixth arm link at the second 
end portion of the sixth arm link under the state that thk sixth arm link is pivotable 
around the second end portion of the sixth arm link witK\respect to the fourth arm 
link. \ 

23. A robot arm mechanism as set forth in claim 22 in which the handling 
member is integrally connected with the first long link of the first joint cross linkage 
of the link retaining mechanism and in which the additional handling member is 





integrally connected with the first long link of the first joint cross linkage of the 
additional link retaining mechanism. 

24. A robot arm mechanism as set forth in claim 22 in which first joint 
mechanism is formed by a link and has first and second end portions, the third arm 
link integrally connected with the first joint mechanism at the portion substantially 
equally spaced apart from the first and second end portions of the first joint 
mechanism under the state that first joint mechanism and the third arm link are in 
perpendicular relationship with each other, the first arm link and the first joint 
mechanism pivotably connected with each other at the second end portion of the first 
arm link and the first end portion of the first joint mechanism, the fifth arm link and 
the first joint mechanism pivotably connected with each other at the second end 
portion of the fifth arm link and the second end portion of the first joint mechanism, 
and in which second joint mechanism is formed by a link and has first and second end 
portions, the fourth arm link integrally connected with the second joint mechanism at 
the portion substantially equally spaced apart from the first and second end portions 
of the second joint mechanism under the state that second joint mechanism and the 
fourth arm link are in perpendicular relationship with each other, the second arm link 
and the second joint mechanism pivotably connected with each other at the second 
end portion of the second arm link and the first end portion of the second joint 
mechanism, the sixth arm link and the second joint mechanism pivotably connected 
with each other at the second end portion of the sixth arm link and the second end 
portion of the second joint mechanism. 

25. A ro^ot arm mechanism as set forth in claim 19 which further comprising an 
additional handling member, the robot arm further comprising: 

a fifth arm link having first and second end portion; 

a sixth arm\link having first and second end portion; 

a seventh arm link having first and second end portion; 

a eighth arm lM having first and second end portion, the fifth and sixth arm 
links substantially equal V length to each other, the seventh and eighth arm links 
substantially equal in lengtkto each other; 

a third joint mechanism retaining the fifth and seventh arm links respectively 
at the second end portion of thkfifth arm link and the first end portion of the seventh 
arm link under the state that tlA fifth arm link is pivotable around the second end 
portion of the fifth arm link with respect to the seventh arm link; 

a fourth joint mechanism retaining the sixth and eighth arm links respectively 
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at the second end portion of the sixth arm link and the first end portion of the eighth 
arm link imder the state that the sixth arm link is pivotable around the second end 
portion of thte sixth arm link with respect to the eighth arm link; and 

an aaditional link retaining mechanism having an additional center line, the 
5 additional link detaining mechanism pivotably retaining the fifth and sixth arm links 
respectively at the first end portions of the fifth and sixth arm links and keeping 
parallel two lines of the line passing through the first and second end portions of the 
fifth arm link and thfe symmetrical line with respect to the additional center line with 
the line passing through the first and second end portions of the sixth arm link, the 

10 additional link retainingvmechanism comprising a first joint cross linkage including a 
first short link having first and second end portions, a first long link having first and 
second end portions and longer than the first short link of the first joint cross linkage 
of the additional link retainmg mechanism, the first short and long links of the first 
joint cross linkage of the additional link retaining mechanism pivotably connected 

15 with each other at the second end portion of the first short link of the first joint cross 
linkage of the additional link retaking mechanism and the first end portion of the first 
long link of the first joint cross linkage of the additional link retaining mechanism, a 
second short link having first andNsecond end portions and substantially equal in 
length to the first short link of the Virst joint cross linkage of the additional link 

20 retaining mechanism, the first long linkW the first joint cross linkage of the additional 
link retaining mechanism and the second short link of the first joint cross linkage of 
the additional link retaining mechanism oivotably connected with each other at the 
second end portion of the first long link of the first joint cross linkage of the 
additional link retaining mechanism and the Virst end portion of the second short link 

25 of the first joint cross linkage of the additional link retaining mechanism, and a 
second long link having first and second end portions and substantially equal in length 
to the first long link of the first joint cross linkage of the additional link retaining 
mechanism, the second short and long links of\he first joint cross linkage of the 
additional link retaining mechanism pivotably connected with each other at the 

30 second end portion of the second short link of the first joint cross linkage of the 
additional link retaining mechanism and the first end\portion of the second long link 
of the first joint cross linkage of the additional link retaining mechanism, the second 
long link of the first joint cross linkage of the additional link retaining mechanism and 
the first short link of the first joint cross linkage of toe additional link retaining 

35 mechanism pivotably connected with each other at the Isecond end portion of the 
second long link of the first joint cross linkage of the\additional link retaining 
mechanism and the first end portion of the first short link of the first joint cross 
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linkage of me additional link retaining mechanism under the state that the second long 
link of theYirst joint cross linkage of the additional link retaining mechanism is 
crossed withW first long link of the first joint cross linkage of the additional link 
retaining mechanism, and a second joint cross linkage including a first short link 
5 having first and\second end portions, a first long link having first and second end 
portions and longer than the first short link of the second joint cross linkage of the 
additional link retaining mechanism, the first short and long links of the second joint 
cross linkage of the\additional link retaining mechanism pivotably connected with 
each other at the secohd end portion of the first short link of the second joint cross 

10 linkage of the additionaMink retaining mechanism and the first end portion of the first 
long link of the second jomt cross linkage of the additional link retaining mechanism, 
a second short link having, first and second end portions and substantially equal in 
length to the first short linft of the second joint cross linkage of the additional link 
retaining mechanism, the fim long link of the second joint cross linkage of the 

15 additional link retaining mechanism and the second short link of the second joint 
cross linkage of the additional link retaining mechanism pivotably connected with 
each other at the second end portion of the first long link of the second joint cross 
linkage of the additional link retaining mechanism and the first end portion of the 
second short link of the second joint cross linkage of the additional link retaining 

20 mechanism, and a second long link having first and second end portions and 
substantially equal in length to the first\long link of the second joint cross linkage of 
the additional link retaining mechanism, \he second short and long links of the second 
joint cross linkage of the additional link\retaining mechanism pivotably connected 
with each other at the second end portion of the second short link of the second joint 

25 cross linkage of the additional link retaining mechanism and the first end portion of 
the second long link of the second joint crosk linkage of the additional link retaining 
mechanism, the second long link of the second joint cross linkage of the additional 
link retaining mechanism and the first short lirik of the second joint cross linkage of 
the additional link retaining mechanism pivotably connected with each other at the 

30 second end portion of the second long link of ttte second joint cross linkage of the 
additional link retaining mechanism and the first end portion of the first short link of 
the second joint cross linkage of the additional link retaining mechanism under the 
state that the second long link of the second joint crfoss linkage of the additional link 
retaining mechanism is crossed with the first longuink of the second joint cross 

35 linkage of the additional link retaining mechanism, theUength ratio of each of the first 
and second short links of the first joint cross linkage of the additional link retaining 
mechanism to each of the first and second long links of the first joint cross linkage of 
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the additional link retaining mechanism substantially equal to the length ratio of each 
of the firsY and second short links of the second joint cross linkage of the additional 
link retaining mechanism to each of the first and second long links of the second joint 
cross linkageW the additional link retaining mechanism, the first short link of the first 

5 joint cross linkage of the additional link retaining mechanism integrally formed with 
and in parallel relationship with the first long link of the second joint cross linkage of 
the additional link retaining mechanism under the state that the second end portion of 
the first short linft of the first joint cross linkage of the additional link retaining 
mechanism is connected with the first end portion of the first long link of the second 

10 joint cross linkage of the additional link retaining mechanism, the first long link of the 
first joint cross linkage of the additional link retaining mechanism integrally formed 
with and in parallel relationship with the first short link of the second joint cross 
linkage of the additional\link retaining mechanism under the state that the first end 
portion of the first long link of the first joint cross linkage of the additional link 

15 retaining mechanism is connected with the second end portion of the first short link of 
the second joint cross linkagAof the additional link retaining mechanism, the first end 
portion of any one of the fifth and sixth arm links integrally connected with the 
second short link of the first join 1 cross linkage of the additional link retaining 
mechanism, the first end portion, of the other one of the fifth and sixth arm links 

20 integrally connected with the second long link of the second joint cross linkage of the 
additional link retaining mechanism, the first short and long links of the first joint 
cross linkage of the additional link retaining mechanism respectively in coaxial 
relationship with the first long and shdrt links of the second joint cross linkage of the 
additional link retaining mechanism, the additional center line substantially equally 

25 spaced apart from the second end portion of the first long link of the first joint cross 
linkage of the additional link retaining mechanism and the first end portion of the first 
short link of the second joint cross linkage W the additional link retaining mechanism 
and in perpendicular relationship with the firtt long link of the first joint cross linkage 
of the additional link retaining mechanism, thfc first end portions of the fifth and sixth 

30 arm links positioned on the line passing through the first and second end portions of 
the first long link of the first joint cross linkage of the additional link retaining 
mechanism, the distance between the second enck portion of the first long link of the 
first joint cross linkage of the link retaining mechanism and the first end portion of the 
first short link of the second joint cross linkage of the link retaining mechanism is 

35 substantially equal to the distance between the second end portion of the first long 
link of the first joint cross linkage of the additional liiak retaining mechanism and the 
first end portion of the first short link of the seco\id joint cross linkage of the 



additional Unk retaining mechanism, any one of the first and second driving shafts 
rotating the eighth arm link around the second end portion of the eighth arm link, the 
other one of the^first and second driving shafts rotating the seventh arm link around 
the second end portion of the seventh arm link, the second end portions of the eighth 
5 and seventh arm links^positioned on the rotation axis. 

26. A robot arm mechanism as set forth in claim 25 in which the handling 
member is integrally connected with the first long link of the first joint cross linkage 
of the link retaining mechanism and in which the additional handling member is 

10 integrally connected with the first long link of the first joint cross linkage of the 
additional link retaining mechanism. 

27. A robot arm mechanism as set forth in claim 19 in which the robot arm 
further comprises: 

15 a fifth arm link having first and second end portions; 

a sixth arm link having first and second end portions, the fifth and sixth arm 
link substantially equal in length to each other; 

a first stabilizing mechanism including a first link having first and second 
end portions, the first link of the first stabilizing mechanism integrally formed with 

20 and in parallel relationship with the first arm link under the state that the second end 
portion of the first link of the first stabilizing mechanism is connected with the second 
end portion of the first arm link, a second link having first and second end portions, 
the first and second links of the first stabilizing mechanism pivotably connected with 
each other at the second end portion of the first Jink of the first stabilizing mechanism 

25 and the first end portion of the second link of the first stabilizing mechanism, the 
second link of the first stabilizing mechanism integrally formed with and in axial 
alignment with the third arm link under the state that the first end portion of the 
second link of the first stabilizing mechanism is connected with the second end 
portion of the third arm link, a third link having first and second end portions and 

30 substantially equal in length to the first link of the first stabilizing mechanism, the 
second and third links of the first stabilizing mechanism pivotably connected with 
each other at the second end portion of the second link of the first stabilizing 
mechanism and the first end portion of the third link of the first stabilizing mechanism, 
the third link of the first stabilizing mechanism integrally formed with and in parallel 

35 relationship with the fifth arm link under the state that the first end portion of the third 
link of the first stabilizing mechanism is connected with the second end portion of the 
fifth arm link, and a fourth link having first and second end portions and substantially 





70 



equal in length to the second link of the first stabilizing mechanism, the third and 
fourth links of the first stabilizing mechanism pivotably connected with each other at 
the second end portion of the third link of the first stabilizing mechanism and the first 
end portion of the fourth link of the first stabilizing mechanism, the fourth and first 

5 links of the first stabilizing mechanism pivotably connected with each other at the 
second end portion of the fourth link of the first stabilizing mechanism and the first 
end portion of the first link of the first stabilizing mechanism under the state that the 
first link of the first stabilizing mechanism is in parallel relationship with the third 
link of the first stabilizing mechanism and that the second link of the first stabilizing 

10 mechanism is in parallel relationship with the fourth link of the first stabilizing 
mechanism; 

a second stabilizing mechanism including a first link having first and second 
end portions, the first link of the second stabilizing mechanism integrally formed with 
and in parallel relationship with the second arm link under the state that the second 

15 end portion of the first link of the second stabilizing mechanism is connected with the 
second end portion of the second arm link, a second link having first and second end 
portions and substantially equal in length to the second link of the first stabilizing 
mechanism, the first and second links of the second stabilizing mechanism pivotably 
connected with each other at the second end portion of the first link of the second 

20 stabilizing mechanism and the first end portion of the second link of the second 
stabilizing mechanism, the second link of the second stabilizing mechanism integrally 
formed with and in axial alignment with the fourth arm link under the state that the 
first end portion of the second link of the second stabilizing mechanism is connected 
with the second end portion of the fourth arm link, a third link having first and second 

25 end portions and substantially equal in length to the first link of the second stabilizing 
mechanism, the second and third links of the second stabilizing mechanism pivotably 
connected with each other at the second end portion of the second link of the second 
stabilizing mechanism and the first end portion of the third link of the second 
stabilizing mechanism, the third link of the second stabilizing mechanism integrally 

30 formed with and in parallel relationship with the sixth arm link under the state that the 
first end portion of the third link of the second stabilizing mechanism is connected 
with the second end portion of the sixth arm link, and a fourth link having first and 
second end portions and substantially equal in length to the second link of the second 
stabilizing mechanism, the third and fourth links of the second stabilizing mechanism 

35 pivotably connected with each other at the second end portion of the third link of the 
second stabilizing mechanism and the first end portion of the fourth link of the second 
stabilizing mechanism, the fourth and first links of the second stabilizing mechanism 





pivotably connected with each other at the second end portion of the fourth link of the 
second stabilizing mechanism and the first end portion of the first link of the second 
stabilizing mechanism under the state that the first link of the second stabilizing 
mechanism is in parallel relationship with the third link of the second stabilizing 
5 mechanism and that the second link of the second stabilizing mechanism is in parallel 
relationship with the fourth link of the second stabilizing mechanism, the handling 
member having first and second portions, the fifth arm link and the handling member 
pivotably connected with each other at the first end portion of the fifth arm link and 
the first portion of the handling member, the sixth arm link and the handling member 
10 pivotably connected with each other at the first end portion of the sixth arm link and 
the second portion of the handling member. 

28. A robot arm mechanism as set forth in claim 16 which further comprising an 
) additional handling member, the robot arm further comprising: 
45 a thirdVm link having first and second end portion; 

a fourth Vm link having first and second end portion, the first, second, third, 
and fourth arm links substantially equal in length to each other; 
a fifth arm Dnk having first and second end portion; 
a sixth arm link having first and second end portion; and 
20 an additional lmk retaining mechanism having an additional center line, the 

additional link retaining mechanism pivotably retaining the third and fourth arm links 
respectively at the first erui portions of the third and fourth arm links and keeping 
parallel two lines of the line\passing through the first and second end portions of the 
third arm link and the symmetrical line with respect to the additional center line with 
25 the line passing through the first and second end portions of the fourth arm link, the 
additional link retaining mechaniW comprising a first joint cross linkage including a 
first short link having first and second end portions, a first long link having first and 
second end portions and longer than\the first short link of the first joint cross linkage 
of the additional link retaining mechanism, the first short and long links of the first 
30 joint cross linkage of the additional liiJc retaining mechanism pivotably connected 
with each other at the second end portiomof the first short link of the first joint cross 
linkage of the additional link retaining mechanism and the first end portion of the first 
long link of the first joint cross linkage of the additional link retaining mechanism, a 
second short link having first and second ekl portions and substantially equal in 
35 length to the first short link of the first joinfycross linkage of the additional link 
retaining mechanism, the first long link of the first joint cross linkage of the additional 
link retaining mechanism and the second short link of the first joint cross linkage of 
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the additional link retaining mechanism pivotably connected with each other at the 
second enti portion of the first long link of the first joint cross linkage of the 
additional lmk retaining mechanism and the first end portion of the second short link 
of the first joint cross linkage of the additional link retaining mechanism, and a 
5 second long link having first and second end portions and substantially equal in length 
to the first long lmk of the first joint cross linkage of the additional link retaining 
mechanism, the sebond short and long links of the first joint cross linkage of the 
additional link retailing mechanism pivotably connected with each other at the 
second end portion ok the second short link of the first joint cross linkage of the 

10 additional link retainingVnechanism and the first end portion of the second long link 
of the first joint cross linkage of the additional link retaining mechanism, the second 
long link of the first joint crbss linkage of the additional link retaining mechanism and 
the first short link of the ffrst joint cross linkage of the additional link retaining 
mechanism pivotably connected with each other at the second end portion of the 

15 second long link of the first Mnt cross linkage of the additional link retaining 
mechanism and the first end portion of the first short link of the first joint cross 
linkage of the additional link retaining mechanism under the state that the second long 
link of the first joint cross linkage Vf the additional link retaining mechanism is 
crossed with the first long link of theVirst joint cross linkage of the additional link 

20 retaining mechanism, and a second joint cross linkage including a first short link 
having first and second end portions, a first long link having first and second end 
portions and longer than the first short linkyof the second joint cross linkage of the 
additional link retaining mechanism, the first\hort and long links of the second joint 
cross linkage of the additional link retaining Wchanism pivotably connected with 

25 each other at the second end portion of the firs\ short link of the second joint cross 
linkage of the additional link retaining mechanismWd the first end portion of the first 
long link of the second joint cross linkage of the additional link retaining mechanism, 
a second short link having first and second end poitions and substantially equal in 
length to the first short link of the second joint crosk linkage of the additional link 

30 retaining mechanism, the first long link of the second joint cross linkage of the 
additional link retaining mechanism and the second shVt link of the second joint 
cross linkage of the additional link retaining mechanismy pivotably connected with 
each other at the second end portion of the first long link W the second joint cross 
linkage of the additional link retaining mechanism and themrst end portion of the 

35 second short link of the second joint cross linkage of the additional link retaining 
mechanism, and a second long link having first and second end portions and 
substantially equal in length to the first long link of the second joint cross linkage of 



the additional link retaining mechanism, the second short and long links of the second 
joint crossyinkage of the additional link retaining mechanism pivotably connected 
with each omer at the second end portion of the second short link of the second joint 
cross linkageW the additional link retaining mechanism and the first end portion of 
5 the second long\link of the second joint cross linkage of the additional link retaining 
mechanism, the second long link of the second joint cross linkage of the additional 
^\ link retaining mechanism and the first short link of the second joint cross linkage of 

the additional link retaining mechanism pivotably connected with each other at the 
second end portion ofi the second long link of the second joint cross linkage of the 
10 additional link retaining mechanism and the first end portion of the first short link of 
the second joint cross linkage of the additional link retaining mechanism under the 
state that the second long link of the second joint cross linkage of the additional link 
retaining mechanism is crossed with the first long link of the second joint cross 
linkage of the additional link detaining mechanism, the length ratio of each of the first 
15 and second short links of the first joint cross linkage of the additional link retaining 
mechanism to each of the first and second long links of the first joint cross linkage of 
the additional link retaining mechanism substantially equal to the length ratio of each 
of the first and second short links \f the second joint cross linkage of the additional 
link retaining mechanism to each of the first and second long links of the second joint 
20 cross linkage of the additional link retaining mechanism, the first short link of the first 
joint cross linkage of the additional linkvretaining mechanism integrally formed with 
and in parallel relationship with the first long link of the second joint cross linkage of 
the additional link retaining mechanism uniier the state that the second end portion of 
the first short link of the first joint cross linkage of the additional link retaining 
25 mechanism is connected with the first end poilion of the first long link of the second 
joint cross linkage of the additional link retaining mechanism, the first long link of the 
first joint cross linkage of the additional link retaining mechanism integrally formed 
with and in parallel relationship with the first snort link of the second joint cross 
linkage of the additional link retaining mechanisrA under the state that the first end 
30 portion of the first long link of the first joint cross linkage of the additional link 
retaining mechanism is connected with the second enauportion of the first short link of 
the second joint cross linkage of the additional link retaining mechanism, the first end 
portion of any one of the third and fourth arm links mtegrally connected with the 
second short link of the first joint cross linkage of the additional link retaining 
35 mechanism, the first end portion of the other one of the\hird and fourth arm links 
integrally connected with the second long link of the seconavjoint cross linkage of the 
additional link retaining mechanism, the distance between the second end portion of 
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the first long link of the first joint cross linkage of the link retaining mechanism and 
the first en,d portion of the first short link of the second joint cross linkage of the link 
retaining mfechanism is substantially equal to the distance between the second end 
portion of wk first long link of the first joint cross linkage of the additional link 
5 retaining mechanism and the first end portion of the first short link of the second joint 
cross linkage of the additional link retaining mechanism, the handling member having 
a first and second portions, the additional handling member having a first and second 
portions, the first arm link and the handling member pivotably connected with each 
other at the second end portion of the first arm link and the first portion of the 
10 handling member, the third arm link and the handling member pivotably connected 
with each other at the secobd end portion of the third arm link and the second portion 
of the handling member, the fourth arm link and the additional handling member 
pivotably connected with eacfi other at the second end portion of the fourth arm link 
and the first portion of the additional handling member, the second arm link and the 
15 additional handling member pivotably connected with each other at the second end 
portion of the second arm link ami the second portion of the additional handling 
member, the arm driving mechanisimcomprising a first driving shaft rotatable around 
a rotation axis, and a second driving shaft in the form of a hollow shape to rotatably 
receive therein the first driving shaft anckrotatable around the rotation axis, any one of 
20 the first and second driving shafts rotating the fifth arm link around the second end 
portion of the fifth arm link, the other one of the first and second driving shafts 
rotating the sixth arm link around the second end portion of the sixth arm link, the 
second end portions of the fifth and sixth arm miks positioned on the rotation axis, the 
fifth arm link pivotable around the second end nortion of the fifth arm link, the sixth 
25 arm link pivotable around the second end portion of the sixth arm link, the first end 
portion of the fifth arm link pivotally connected with the first long link of the first 
joint cross linkage of the link retaining mechanism or the first short link of the second 
joint cross linkage of the link retaining mechanism under the state that the first end 
portion of the fifth arm link is substantially equally spaced apart from the second end 
30 portion of the first long link of the first joint cross linkage of the link retaining 
mechanism and the first end portion of the first short link of the second joint cross 
linkage of the link retaining mechanism, the first end portion of the sixth arm link 
pivotally connected with the first long link of the first joint cross linkage of the 
additional link retaining mechanism or the first short link ok the second joint cross 
35 linkage of the additional link retaining mechanism under the Wte that the first end 
portion of the sixth arm link is substantially equally spaced apamfrom the second end 
portion of the first long link of the first joint cross linkage ofxthe additional link 
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retaining mechanism and the first end portion of the first short link of the second joint 
cross linkage ofthe additional link retaining mechanism. 

29. A robot arm mechanism as set forth in claim 28 in which the robot arm 
5 further comprises a stabilizing mechanismincluding: 

a first link having first and second end portions and substantially equal in 
length to the first arm link, the first link of the stabilizing mechanism integrally 
formed with and in coaxial relationship with the first arm link under the state that the 
first end portion of the first link of the stabilizing mechanism is connected with the 

10 first end portion of the first arm link; 

a second link having first and second end portions, the first and second links 
of the stabilizing mechanism pivotably connected with each other at the second end 
portion of the first link of the stabilizing mechanism and the first end portion of the 
second link of the stabilizing mechanism, the second link of the stabilizing 

15 mechanism integrally connected with the handling member; 

a third link having first and second end portions and substantially equal in 
length to the first link of the stabilizing mechanism, the second and third links of the 
stabilizing mechanism pivotably connected with each other at the second end portion 
of the second link of the stabilizing mechanism and the first end portion of the third 

20 link of the stabilizing mechanism; and 

a fourth link having first and second end portions and substantially equal in 
length to the second link of the stabilizing mechanism, the third and fourth links of 
the stabilizing mechanism pivotably connected with each other at the second end 
portion of the third link of the stabilizing mechanism and the first end portion of the 

25 fourth link of the stabilizing mechanism, the fourth and first links of the stabilizing 
mechanism pivotably connected with each other at the second end portion of the 
fourth link of the stabilizing mechanism and the first end portion of the first link of 
the stabilizing mechanism under the state that the first link of the stabilizing 
mechanism is in parallel relationship with the third link of the stabilizing mechanism 

30 and that the second link of the stabilizing mechanism is in parallel relationship with 
the fourth link of the stabilizing mechanism, the second end portion of the fourth link 
of the stabilizing mechanism integrally formed with the first long link of the first joint 
cross linkage of the link retaining mechanism or the first short link of the second joint 
cross linkage of the link retaining mechanism. 



30. A robot arm mechanism as set forth in claim 16 in which the robot arm 
further comprises: 




a third arm link having first and second end portions and substantially equal 
in length to the first arm link, the second and third arm links pivotably connected with 
each other at the first end portion of the second arm link and the first end portion of 
the third arm link; 

5 a fourth arm link having first and second end portions and substantially equal 

in length to the second arm link, the first and second arm links substantially equal in 
length to each other, the first and fourth arm links pivotably connected with each other 
at the first end portion of the first arm link and the first end portion of the fourth arm 
link; 

10 a fifth arm link having first and second end portions and substantially equal 

in length to the distance between the second end portion of the first long link of the 
first joint cross linkage of the link retaining mechanism and the first end portion of the 
first short link of the second joint cross linkage of the link retaining mechanism, the 
first and fifth arm links pivotably connected with each other at the second end portion 

15 of the first arm link and the first end portion of the fifth arm link, the third and fifth 
arm links pivotably connected with each other at the second end portion of the third 
arm link and the second end portion of the fifth arm link under the state that the first 
long link of the first joint cross linkage of the link retaining mechanism and the fifth 
arm link are in parallel relationship with each other and that the first arm link and the 

20 third arm link are in parallel relationship with each other; 

a sixth arm link having first and second end portions and substantially equal 
in length to the distance between the second end portion of the first long link of the 
first joint cross linkage of the link retaining mechanism and the first end portion of the 
first short link of the second joint cross linkage of the link retaining mechanism, the 

25 second and sixth arm links pivotably connected with each other at the second end 
portion of the second arm link and the first end portion of the sixth arm link, the 
fourth and sixth arm links pivotably connected with each other at the second end 
portion of the fourth arm link and the second end portion of the sixth arm link under 
the state that the first long link of the first joint cross linkage of the link retaining 

30 mechanism and the sixth arm link are in parallel relationship with each other and that 
the second arm link and the fourth arm link are in parallel relationship with each other, 
the handling member and the sixth arm link integrally formed with each other. 

31. A robot arm mechanism as set forth in claim 30 in which the arm driving 
35 mechanism comprises a first driving shaft rotatable around a rotation axis, and a 
second driving shaft in the form of a hollow shape to rotatably receive therein the first 
driving shaft and rotatable around the rotation axis, any one of the first and second 
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driving shafts integrally connected with the first arm link at the second end portion of 
the first arm link and rotating the first arm link around the rotation axis, the other one 
of the first and second driving shafts integrally connected with the fifth arm link at the 
first end portion of the fifth arm link and rotating the fifth arm link around the rotation 



32. A robot arm mechanism as set forth in claim 30 in which the arm driving 
mechanism comprises a first driving shaft rotatable around a rotation axis, and a 
second driving shaft in the form of a hollow shape to rotatably receive therein the first 

10 driving shaft and rotatable around the rotation axis, the rotation axis positioned on the 
line passing through the first and second end portions of the fifth arm link, the robot 
arm further comprising a driving assist parallelogram linkage including a first link 
having first and second end portions and substantially equal in length to the distance 
between the rotation axis and the second end portion of the first arm link, the first link 

15 of the driving assist parallelogram linkage integrally formed with and in coaxial 
relationship with the fifth arm link under the state that the second end portion of the 
first link of the driving assist parallelogram linkage is connected with the first end 
portion of the fifth arm link, a second link having first and second end portions, the 
first and second links of the driving assist parallelogram linkage pivotably connected 

20 with each other at the second end portion of the first link of the driving assist 
parallelogram linkage and the first end portion of the second link of the driving assist 
parallelogram linkage, the second link of the driving assist parallelogram linkage 
integrally formed with and in parallel relationship with the first arm link under the 
state that the first end portion of the second link of the driving assist parallelogram 

25 linkage is connected with the second end portion of the first arm link, a third link 
having first and second end portions and substantially equal in length to the first link 
of the driving assist parallelogram linkage, the second and third links of the driving 
assist parallelogram linkage pivotably connected with each other at the second end 
portion of the second link of the driving assist parallelogram linkage and the first end 



30 portion of the third link of the driving assist parallelogram linkage, and a fourth link 
having first and second end portions and substantially equal in length to the second 
link of the driving assist parallelogram linkage, the third and fourth links of the 
driving assist parallelogram linkage pivotably connected with each other at the second 
end portion of the third link of the driving assist parallelogram linkage and the first 

35 end portion of the fourth link of the driving assist parallelogram linkage, the fourth 
and first links of the driving assist parallelogram linkage pivotably connected with 
each other at the second end portion of the fourth link of the driving assist 
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axis. 
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parallelogram linkage and the first end portion of the first link of the driving assist 
parallelogram linkage under the state that the first link of the driving assist 
parallelogram linkage is in parallel relationship with the third link of the driving assist 
parallelogram linkage and that the second link of the driving assist parallelogram 
5 linkage is in parallel relationship with the fourth link of the driving assist 
parallelogram linkage, any one of the first and second driving shafts integrally 
connected with the fourth link of the driving assist parallelogram linkage at the 
second end portion of the fourth link of the driving assist parallelogram linkage and 
rotating the fourth link of the driving assist parallelogram linkage around the rotation 
10 axis, the other one of the first and second driving shafts integrally connected with the 
fifth arm link and rotating the fifth arm link around the rotation axis. 




